Context. The Gaia-ESO Public Spectroscopic Survey will observe a large sample of clusters and cluster stars, covering a wide age-distancemetallicity-position-density parameter space. Aims. We aim to determine C, N, and O abundances in stars of Galactic open clusters of the Gaia-ESO survey and to compare the observed abundances with those predicted by current stellar and Galactic evolution models. In this pilot paper, we investigate the first three intermediate-age open clusters. Methods. High-resolution spectra, observed with the FLAMES-UVES spectrograph on the ESO VLT telescope, were analysed using a differential model atmosphere method. Abundances of carbon were derived using the C 2 band heads at 5135 and 5635. 
Introduction
Carbon, nitrogen, and oxygen (CNO) are important in Galactic and stellar evolution for many reasons. They comprise most of the mass of elements heavier than helium, so their abundances reflect the bulk of chemical enrichment. The CNO elements are among the first elements to form in the nucleosynthesis chain. These elements play important roles in stellar interiors as sources of opacity and energy production through the CNO cycle, and thus affect the star's lifetime, its position in the Hertzsprung-Russell (HR) diagram, and its heavy-element yields. The CNO isotopes originate in different stages of the evolution of stars of different masses. In the Galaxy, their relative abundances vary spatially and with time. Therefore, they can provide important information about the Galactic chemical evolution. Investigating abundances of CNO in objects for which the spatial position and age can be determined with the best precision can provide the most valuable information. When studying the evolution of the Galactic disc, such objects, without doubt, are open star clusters (c.f. Janes 1979; Panagia & Tosi 1980; Cameron 1985; Friel 1995; Twarog et al. 1997; Carraro et al. 1998 Carraro et al. , 2007 Friel et al. 2002; Chen et al. 2003; Salaris et al. 2004; Bragaglia et al. 2008; Sestito et al. 2008; Jacobson et al. 2009; Pancino et al. 2010; Magrini et al. 2009 Magrini et al. , 2010 Magrini et al. , 2014 Lépine et al. 2011; Yong et al. 2012 , and references therein).
Open star clusters are even more important in giving us the opportunity to investigate stellar evolution. In open clusters we can analyse a number of stars of essentially the same age, distance, and origin, as open cluster stars are most likely formed in the same protocloud of gas and dust (see, e.g., Lada & Lada 2003; Pallavicini 2003) . There is a wide discussion nowadays to assess if open clusters present singe or multiple populations, however, this question is applicable predominantly to massive open clusters (see Cantat-Gaudin et al. 2014 , and references therein). If CNO abundances in cluster members initially were identical, their abundance changes in stellar atmospheres of evolved stars are mainly related to internal processes of stellar evolution. This circumstance was exploited in a number of studies of open clusters (Gilroy 1989; Gilroy & Brown 1991; Luck 1994; Gonzalez & Wallerstein 2000; Tautvaišienė et al. 2000 Tautvaišienė et al. , 2005 Origlia et al. 2006; Smiljanic et al. 2009; Mikolaitis et al. 2010 Mikolaitis et al. , 2011a Mikolaitis et al. ,b, 2012 . The observational data have provided evidence not only of the first dredge-up (1DUP; Iben 1965 Iben , 1967 Dearborn et al. 1976) , which brings the CNprocessed material up to the surfaces of low-mass stars when they reach the bottom of the red giant branch (RGB), but also show evidence of extra-mixing, which happens later on the giant branch.
The extra-mixing processes become efficient on the RGB when these stars reach the so-called RGB bump (Charbonnel 1994; Charbonnel et al. 1998) . It also has been recognised that alterations of surface abundances depend on stellar evolutionary stage, mass, and metallicity (e.g. Boothroyd & Sackmann 1999; Gratton et al. 2000; Chanamé et al. 2005; Charbonnel 2006 ; Eggleton et al. 2006; Cantiello & Langer 2010; Charbonnel & Lagarde 2010; Tautvaišienė et al. 2010 Tautvaišienė et al. , 2013 Lagarde et al. 2012) .
The nature of the extra mixing itself is still a matter of debate. Currently, thermohaline mixing seems to be the preferred mechanism, as it fulfills most of the requirements to explain the observations (see e.g. Charbonnel & Zahn 2007; Angelou et al. 2012) . Nevertheless, there are still open questions regarding the physical properties of this mechanism itself (Church et al. 2014) , its efficiency to transport chemicals (see e.g. Denissenkov & Merryfield 2011) , and whether or not it might be suppressed in the presence of other mixing mechanisms (Maeder et al. 2013) . We also note that other extra mixing mechanisms like magnetic buoyancy have been suggested and need verification (Busso et al. 2007; Palmerini et al. 2011a,b) . A better characterisation of these processes needs a comprehensive and statistically significant observational investigation in stars of different masses and metallicities. The Gaia-ESO Spectroscopic Survey (GES, see Gilmore et al. 2012; Randich & Gilmore 2013) provides an opportunity to address these issues. The large, public spectroscopic survey of the Galaxy using the high-resolution, multi-object spectrograph on the Very Large Telescope (ESO, Chile) is targeting about 10 5 stars in the bulge, thick and thin discs, and halo components, and a sample of up to 80 open clusters of various ages, metallicities, locations, and masses.
In this work, we present investigations of CNO abundances in the open clusters Trumpler 20 (Tr 20), NGC 4815, and NGC 6705 (M 11), which were observed during the first six months of the GES survey. All three clusters are located in the inner part of the Galaxy: Trumpler 20 is at l = 301.475 and b = 2.221, NGC 4815 is at l = 303.6 and b = −2.1, and NGC 6705 is at l = 27.307 and b = −2.776.
Trumpler 20 is a relatively old open cluster. Based on the first internal GES data release (GESviDR1Final) and photometric observations, comparisons with three different sets of isochrones yielded consistent determinations of the cluster age of 1.35 to 1.66 Gyr, a turn-off mass of 1.9 ± 0.1M , a distance of 3.4 − 3.5 kpc, the Galactocentric radius (R GC ) of 6.88 kpc, and the average iron abundance of 13 members was [Fe/H] = 0.17 .
NGC 4815 is an intermediate age cluster. It has not been observed spectroscopically before GES. According to GESviDR1Final, a mean [Fe/H] was determined to be equal to +0.03 ± 0.05 dex. Comparisons with three different sets of isochrones yielded consistent determinations of the cluster age of 0.5 to 0.63 Gyr, a turn-off mass of 2.6 ± 0.1M , a distance of 2.5 − 2.7 kpc, and R GC = 6.9 kpc (Friel et al. 2014) .
NGC 6705 is the youngest among the open clusters in this paper. As determined by Cantat-Gaudin et al. (2014) on the basis of GESviDR1Final, the age of NGC 6705 is in the range from 0.25 to 0.32 Gyr, the turn-off mass from 3.47 to 3.2 M , depending on the adopted stellar model, and the Galactocentric radius equal to 6.3 kpc. The average iron abundance of 21 members was [Fe/H] = 0.10 ± 0.06.
This pilot paper on CNO abundances in the first three intermediate-age open clusters is based on the second internal GES data release (GESviDR2Final).
Observations and method of analysis

Observations
Observations were conducted with the FLAMES (Fiber Large Array Multi-Element Spectrograph) multi-fiber facility (Pasquini et al. 2002) in spring of 2012 and 2013. Spectra of high-resolving power (R ≈ 47 000) were obtained with UVES (Ultraviolet and Visual Echelle Spectrograph, Dekker et al. 2000) . The spectra were exposed onto two CCDs, resulting in a wavelength coverage of 4700-6840 Å with a gap of about 50 Å in the centre. The spectra were reduced with the ESO UVES pipeline and dedicated scripts described by Sacco et al. (2014) . Radial velocities (RV) and rotation velocities (v sin i) were also determined by cross-correlating all the spectra with a sample of synthetic templates specifically derived for the Gaia-ESO project.
The information on radial velocities was particularly useful in determining true members of the stellar clusters. The typical error on RVs is about 0.4 km s −1 . In this work, we investigate cluster stars identified by Donati et al. (2014) for Trumpler 20, by Friel et al. (2014) Tables 1-3 , respectively. Figs. 1-3 show the investigated stars in the colour-magnitude diagrams.
The signal-to-noise ratio (S/N) in the spectra of the observed cluster stars varies depending on their brightness. The highest S/N, ranging from 80 to 190, was achieved for stars in NGC 6705, from 45 to 65 in NGC 4815, and from 20 to 70 in Trumpler 20. Examples of stellar spectra with typical S/N for stars in each of the clusters are presented in Fig. 4 . All the spectra were taken from the GES database 1 . Additional efforts were applied in improving their continuum normalisation. For this purpose we used the SPLAT-VO code 2 . In the standard procedure of the 1 st and 2 nd GES data releases, only a single, final file for each star was used for analysis. This file is a sum of all spectra of a particular star taken in all observing runs (see Sacco et al. 2014 , for more details). A correction for telluric contamination is not yet implemented, so none is applied before co-addition. This may cause a problem in some cases, as we encountered for the [O I] 6300.3 Åline in stars of Trumpler 20, because of the systemic radial velocity of that cluster. The oxygen line in the spectra of NGC 4815 and NGC 6705 stars was not affected by telluric lines.
Main atmospheric parameters
The main atmospheric parameters of the stars were determined spectroscopically using a technique described by Smiljanic et al. (2014) . To make full use of the available expertise of the consortium, all the spectra were analysed in parallel by 13 nodes of scientists. The methodology and codes used by each Node are described in detail by Smiljanic et al. (2014) . A number of constraints have been imposed on input data used in the analysis to guarantee some degree of homogeneity in the final results: the use of a common line list, the use of one single set of model atmospheres, and the analysis of common calibration targets. The Gaia-ESO Survey line list version 4.0 was used to determine the main atmospheric parameters of the cluster stars (Heiter et al. 2014, in prep.) . For model atmospheres, the MARCS grid (Gustafsson et al. 2008 ) was adopted. The grid consists of spherically-symmetric models complemented by plane-parallel models for stars of high surface gravity (between log g = 3.0 and 5.0, or 5.5 for cooler models). The models are based on hydrostatic equilibrium, LTE, and the mixing-length theory of convection. The assumed solar abundances are those of Grevesse et al. (2007) . Thus, when metallicities in the format [El/H] or [El/Fe] 3 are quoted in this work, the solar elemental abundances are the following: A(Fe) = 7.45, A(C) = 8.39, A(N) = 7.78, and A(O) = 8.66.
To homogenise the results of different nodes and quantify the method-to-method dispersion of each parameter the median and the associated median absolute deviation (MAD) have been used. The first step was a zeroth-order quality control of the results of each node (values with very large error bars were removed). Then, we used results of the benchmark stars to weight the performance of each node in different regions of the parameter space. Finally, the weighted-median value of the validated results was adopted as the recommended value of that param- Notes. ID and photometric data were taken from Carraro et al. (2010) , (a) values from the GES database, (b) determined in this work. Table 2 . Stellar parameters for target stars in NGC 4815 Notes. V and V − I were taken from Prisinzano et al. (2001) , (a) values from the GES database, (b) determined in this work.
eter. For the Internal Data Release 2 (GESviDR2Final) results, used in this work, the median of the method-to-method dispersion is 55 K, 0.13 dex, and 0.07 dex for T eff , log g, and [Fe/H], respectively.
C, N, and O abundances
Abundances of carbon, nitrogen, and oxygen were determined by the GES Vilnius node using the spectral synthesis with the code BSYN, developed at the Uppsala Astronomical Observatory. The C 2 Swan (1,0) band head at 5135 Å and C 2 Notes. ID and photometric data were taken from Sung et al. (1999) , (a) values from the GES database, (b) determined in this work. Asplund et al. 2004; Pereira et al. 2009 ).
All the synthetic spectra have been calibrated to the solar spectrum by Kurucz (2005) to make the analysis strictly differential. Figs. 5-8 display examples of spectrum syntheses for the programme stars. The best-fit abundances were determined by eye.
In fitting the observed spectra with theoretical spectra the stellar rotation was taken into account. Approximate values of stellar rotation velocities were evaluated for the Survey stars as described by Sacco et al. (2014) . Values of v sin i were calculated using an empirical relation of a full width half maximum of the the cross-correlation function (CCF FWHM ) and v sin i, which was specifically derived for this project. Accuracy of those values depends on the spectral type of a star. Since the values of v sin i, provided by the Gaia-ESO Survey in GESviDR2Final, were estimated before the main atmospheric parameters of stars were known, consequently v sin i can be improved after the stellar parameters are determined. Thus we did that for the investigated stars using stronger surrounding lines in spectral regions around the investigated C, N, and O features. The initial and updated v sin i values are presented in the last two columns of Tables 1 to 3. The new values on average are larger by about 1.4 ± 0.7 km s −1 . We did not need an extremely high accuracy of the v sin i values since their influence in determining of the C, N, and O abundances is not crucial (see Sect. 2.4). However, especially for stars of our youngest open cluster NGC 6705, rotating up to 11 km s −1 , a higher accuracy of elemental abundances was certainly achieved.
Evaluation of uncertainties
The sensitivity of the abundance estimates ∆[El/H] to changes in the atmospheric parameters are listed for the star NGC 6705 1625 in Table 4 . Clearly, the abundances are not much affected when the parameter uncertainties quoted at the end of Sect. 2.2 are considered. is about 3 km s −1 , a difference of ±1 km s −1 changes the abundances only by ±0.01 dex. If v sin i is about 7 km s −1 , a difference of ±1 km s −1 changes the abundances of nitrogen and oxygen by about ±0.06 dex, while carbon abundances change only by ±0.02 dex.
Results and discussion
The atmospheric parameters T eff , log g, Carraro et al. (2014) since the surface gravity log g values for the clump stars in their work are systematically lower than our values by about 0.3 dex. This difference in log g may cause the difference in oxygen abundances of about 0.12 dex (see Table 4 ).
Preliminary analysis and interpretation of α-and iron-peakelement abundances in these three open clusters have been made by Magrini et al. (2014) on the basis of GESviDR1Final. It was concluded that the three clusters are essentially homogeneous in all investigated elements. As follows from our study, this conclusion is also valid for abundances of carbon, nitrogen, and oxygen. Tables 5-7 A sample of stars in Trumpler 20 contains one subgiant located close to the main sequence turn-off (Fig. 1) Notes. * This star is a subgiant located close to the main sequence turn-off and had no CN nands strong enough for the nitrogen abundance determination. al. 2014 for details). The mean iron abundance of 10 K-giants in NGC 6705, determined from high-resolution spectroscopy by Gonzalez & Wallerstein (2000) , 0.07 ± 0.05 dex is close to our result. Eight of those stars are present in our sample.
Carbon and nitrogen
Star clusters are recognised as the optimum test case for judging stellar evolutionary models and the validity of their physical assumptions. In our work, we will use the determined carbon and nitrogen abundance ratios for this purpose. It is well known that canonical models, in which convection is the only driver of mixing inside a stellar interior, explain observations of stars in the lower part of the giant branch only. Low-and intermediatemass stars during the subsequent ascent on the RGB exhibit signatures of complex physical processes of extra-mixing that require challenging modelling. In order to describe the observed surface abundances in different types of stars, various mechanisms of extra-mixing were proposed by a number of scientific groups (see e.g. reviews by Chanamé et al. 2005; Charbonnel 2006 , and papers by Charbonnel & Lagarde 2010; Denissenkov 2010; Lagarde et al. 2011; Palmerini et al. 2011a; Wachlin et al. 2011; Angelou et al. 2012; Lagarde et al. 2012; Karakas & Lattanzio 2014 and references therein) . The newest models with extra-mixing include a thermohaline instability induced mixing based on ideas of Eggleton et al. (2006) and Charbonnel & Zahn (2007) . Eggleton et al. (2006) found a mean molecular weight (µ) inversion in their 1 M stellar evolution model, occurring after the luminosity bump on the RGB, when the hydrogen burning shell reaches the chemically homogeneous part of the envelope. The µ-inversion is produced by the reaction 3 He( 3 He, 2p) 4 He, as predicted by Ulrich (1972) . It does not occur earlier, because the magnitude of the µ-inversion is small and negligible compared to a stabilizing µ-stratification. Following Eggleton et al., Charbonnel & Zahn (2007) computed stellar models including the prescription by Ulrich (1972) and extended them to the case of a non-perfect gas for the turbulent diffusivity produced by that instability in a stellar radiative zone. They found that a double diffusive instability referred to as thermohaline convection, which had been discussed long ago in the literature (Stern 1960) , is important in the evolution of red giants. This mixing connects the convective envelope with the external wing of the hydrogen burning shell and induces surface abundance modifications in red giant stars.
Quantitative abundance values of mixing-sensitive chemical elements based on the thermohaline mixing model have been provided by Charbonnel & Lagarde (2010) . In Fig. 9 we plotted a trend of the 1 st dredge-up C/N values computed using the standard (1DUP ST) model, as well as the trend of thermohaline induced extra-mixing (TH). The thermohaline mixing could be an important physical process governing the surface C/N ratios of stars with initial masses below 1.5 M , and its efficiency is increasing with decreasing initial stellar mass. The turn-off masses of the open clusters in our work are quite large (1.9, 2.6, and 3.3 M in Trumpler 20, NGC 4815, and NGC 6705, respectively) . In comparison with the models of the 1 st dredge-up and the thermohaline mixing by Charbonnel & Lagarde (2010) , which are indistinguishable in this interval of stellar masses, the mean C/N ratios of the investigated clusters lie slightly lower, yet agree with them within the quoted uncertainties. The blue dashed line shows the prediction when just thermohaline extra-mixing is introduced (Charbonnel & Lagarde 2010) , and the black dashed line is for the model that includes both the thermohaline and rotation induced mixing (Lagarde et al. 2012 ), see Subsect. 3.1 for more explanations.
A decrease of C/N values can also be caused by stellar rotation. Charbonnel & Lagarde (2010) computed models of rotation-induced mixing for stars at the zero-age main sequence (ZAMS) having rotational velocities of 110 km s −1 , 250 km s −1 , and 300 km s −1 . The convective envelope was supposed to rotate as a solid body through the evolution. The transport coefficients for chemicals associated with thermohaline-and rotationinduced mixing were simply added in the diffusion equation and the possible interactions between the two mechanisms were not considered. The rotation-induced mixing modifies the internal chemical structure of main sequence stars, although its signatures are revealed only later in the stellar evolution when the first dredge-up occurs. More recently, Lagarde et al. (2012) computed models with both the thermohaline and rotation induced mixing acting together. In Fig. 9 we show their model computed with standard (ST) prescriptions, as well as the model including both thermohaline convection and rotation-induced mixing (TH+V). Lagarde et al. (2012) also assumed solid-body rotation in the convective regions, however, in addition they assumed that the transport of angular momentum is dominated by the large amount of turbulence in these regions which instantaneously flattens out the angular velocity profile as it does for the abundance profiles. The initial rotation velocity of the models on the ZAMS was chosen at 45% of the critical velocity at that point and leads to mean velocities on the main sequence between 90 and 137 km s −1 . In Fig. 9 , we can see that the C/N values in Trumpler 20, NGC 4815, and NGC 6705 stars are not decreased as much as the model predicts if both the thermohaline and rotation induced extra mixing is at work. Indeed, the observed C/N ratios are very close to predictions of the standard model at first dredge-up. In the already mentioned analysis of ten NGC 6705 stars by Gonzalez & Wallerstein (2000) , carbon isotope ratios were also determined. All the giants have 12 C/ 13 C ≈ 20, which also agrees with the 1 st dredge-up model. The thermohaline induced extra-mixing theory is under development. Magnetic activity also may play a role. Denissenkov et al. (2009) investigated a heat exchange between rising magnetic flux rings and their surrounding medium and proposed a model of magneto-thermohaline mixing. On the basis of threedimensional numerical simulations of thermohaline convection, Denissenkov & Merryfield (2011) suggested that the salt-finger 4 spectrum might be shifted towards larger diameters by the toroidal magnetic field. Nucci & Busso (2014) investigated magnetic advection as a mechanism for deep mixing. According to their evaluation, in this case the mixing velocities are smaller than for convection, but larger than for diffusion and adequate for extra mixing in red giants. Unfortunately, these studies have not provided values of C/N that we could compare with observations. Wachlin et al. (2011) computed full evolutionary sequences of RGB stars close to the luminosity bump and found that thermohaline mixing is not efficient enough for fingering convection to reach the bottom of the convective envelope of red giants. In order to reach the contact, the diffusion coefficient has to be artificially increased by about four orders of magnitude.
A much larger, homogeneous data-base of CNO abundances in open clusters will be released in the framework of the Gaia-ESO Survey collaboration, which will significantly constrain mixing mechanisms in extant stellar evolutionary models. Unfortunately, carbon isotope ratios will not be investigated in this survey since there are no suitable spectral features in the selected spectral regions.
Oxygen
As described in the previous section, the abundances of C and N of the stars analysed in this work have been modified by stellar evolution processes and, hence, do not trace the initial composition of the stars anymore. The abundances of O, instead, still reflect the chemical composition of the stars at birth and can, thus, be used in studies of Galactic chemical evolution.
In Magrini et al. (2014) (GESviDR1Final) were compared with the predictions of two chemical evolution models (Magrini et al. 2009; Romano et al. 2010) and with field star abundance data. This comparison hinted at an inner birthplace for NGC 6705. For NGC 4815, the [Mg/Fe] ratio was also higher and similar to that in NGC 6705. Here, we compare the [O/Fe] abundance ratios measured in NGC 4815 and NGC 6705 with the predictions of the same models ( Fig. 10 and Fig. 11) .
In Fig. 10 Magrini et al. (2009) and by Romano et al. (2010) for different Galactocentric radii (R GC equal to 4, 6, and 8 kpc). The data are consistent, within the errors, with the Fig. 10 , left panel) vary with the Galactocentric distance as a result of an adopted radial dependence of the star formation efficiency and of the infall rate.
The age of the clusters is hidden in this comparison, so in Fig. 11 Magrini et al. (2009) for different Galactocentric radii (R GC equal to 4, 6, and 8 kpc; Fig. 10 , left panel) seems to suggest an inner origin for both clusters. The curve for R GC = 4 kpc corresponds to a stronger infall rate and a higher star formation efficiency than assumed for R GC = 8 kpc. Thus, if one interprets the agreement between model predictions and observations as an indication of the conditions, in terms of star formation and infall rate, of the interstellar medium from which the clusters were born, he/she is led to conclude that their high [O/Fe] for their [Fe/H] indicate that they were born in a place subject to a more rapid enrichment than the solar neighbourhood, i.e. the inner disc. However, being more conservative, we notice that the data are not inconsistent, within the errors, with the history of chemi- It is worth stressing at this point that the chemical evolution models adopted in this work do not take stellar migration into account. It is, however, unlikely that the predictions about the evolution of the heavy elements discussed in this paper are significantly modified by the process of stellar migration, since the parent stars would not travel very large distances before releasing their products, assuming typical velocities of 1 km s −1 (∼1 kpc Gyr −1 ; Kordopatis et al. 2013 ) for the stars. The oxygen abundance results obtained in this work for NGC 4815 and NGC 6705 will be utilised also for other aims of the Galactic evolution studies later on when a larger number of GES open clusters will be investigated.
Conclusions
In this paper, we present the analysis of C, N, and O abundances for the first time in three open clusters observed in the Gaia-ESO Survey: Trumpler 20, NGC 4815, and NGC 6705, in NGC 4815.
The C/N ratios in Trumpler 20, NGC 4815, and NGC 6705 stars, which have turn-off masses of about 1.9, 2.6, and 3.3 M , are C/N = 0.98 ± 0.12 (s.d.), C/N = 0.79 ± 0.08, and C/N = 0.83 ± 0.19, respectively. The C/N values in the investigated clusters are not as low as predicted if thermohaline instability and rotation-induced mixing are at work in stars as suggested by Lagarde et al. (2012) ; rather, they are consistent with the predictions of the standard models from the same authors, or with mod-els with only thermohaline-induced mixing as in Charbonnel & Lagarde (2010 (Magrini et al. 2014) .
Many more open clusters will be investigated in the Gaia-ESO Survey, thus providing the homogeneous observational data needed to further develop both stellar and Galactic evolutionary models.
